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LETTERS TO THE EDITOR 
Adverse Effect of Lignocaine (Lidocaine) on Skin Destined for Tissue Culture 
To the Ediror: 
In vitro cultures of human dermal fibroblasts and epidermal kerat-
inocytes are derived from skin obtained under general anaesthesia 
(GA) or local anaesthesia (LA). LA has the advantage of swiftness 
and convenience. The usual LA is 1%-2% lignocaine (lidocaine, 
Xylocaine). Incradermal (id) injections of 1 %-2% lignocaine may 
result in an initial local dermal concentration of lignocaine ofO.OS-
0.5% (approximately 2-20 mM). The following studies show that 
lignocaine, in this concentration range, is inhibitory to fibroblasts, a 
point not made in standard texts of tissue culture. 
Skin was obtained after various forms of anaesthesia: a) local id 
lignocaine injected into the biopsy site, b) id lignocaine injected to 
encircle the biopsy site, and c) GA. Successful primary cultures [1.21 
were established in 0/ 16 (0%) of a, 7/ 9 (78%) ofb, .nd 9/10 (90%) 
of c. Next, skin was obtained from a single subject under GA. di-
vided and treated as follows: i) local id lignocaine (injected through 
the surface of the skin as would be performed in vivo) and ii) no 
lignocaine. Successful primary cultures were established in 0/30 
(0%) of i and 21/24 (87%) of ii. Further skin was obtained under 
GA. divided and treated as follows: iii) local id lignocaine. iv) local 
subcutaneous (se) lignocaine, and v} no lignocaine. Successful pri-
mary cultures were established in 7/24 (29%) of iii, 18/21 (86%) of 
iv, and 18/22 (82%) of v. 
A dose-response relationship of lignocaine toxicity was estab-
lished by adding lignocaine for 48 h to identical subconAuent di-
ploid fibroblast cul turos [1,2] (Fig I). Fibrobl.st growth was im-
paired at concencrations of lignocaine of 1.2 mM (0.028%) and 
greatcr. Inrracdlular accumulations of vacuole-like elements oc-
curred at concentrations of 4.8 111M (0.110%) and above. 
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Figure 1. Lignocaine's inhibition of libroblasu is dose-dependent 
(means ± SEM). 
Lignocaine is a membrane stabilizing local anaesthetic that acts by 
reducing cellular sodium influx 13J. On cultured cells it has a "tryp-
sin-like" reversible inhibitory effect on cell adhesion and spreading, 
especially in the presence of 20% foetal calf serum [4]. At higher 
conceluracions lignocaine may result in intracellular accumulation 
of cholesterol ester [5]. 
It is concluded that routine pharmacologic doses of lignocaine arc 
inhibitory to fibroblasts. This effect may be mediated by inhibition 
of cell to substrate adhesion and spreading. Loca1 id lignocaine 
should be avoided when specimens are destined for tissue culture. 
Satisfactory al ternatives are GA or local sc lignocaine or distant id 
lignocaine. 
These results bring into question the widespread practice of ob-
taining study material using LA and controlling it using normal 
material obtained from individuals undergoing GA for other rea-
sons. In future tissue culture work it would seem essential thac study 
and control material are obtained using the same method of anaes-
thesia. 
Lignocaine'S inhibitory effect on fi.broblasts may have wider im-
plications for wound healing, and its cell surface effects may modify 
other cellular functions, such as surface anrigen expression. Ligno-
caine should be used with caution when skin is destined for tissue 
culrurc. immunocytochemical, or molecular biologic srudy. 
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UVB Irradiation Induces Melanocyte Increase in Both Exposed and Shielded 
Human Skin 
To the Editor: 
I have read with great interest the article by Stienter et al [1] and its 
accompanying essay by Marx [2J. where it is stated and demon-
stratcd "for thc fi.rst time in humans that UV light induces an 
increase of the melanocyte population in exposed skin as well as in 
shielded areas," The authors suggested that a circulating melano-
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eyte mitogenic factor could explain the growth of malignant mela-
nomas in sun-protected skin. These findings are provocative and 
exciting; their implications regarding the development of malig-
nant melanomas have tremendous significance in terms of epidemi-
ology and preventive medicine. 
I was surprised, however, by the omission of a reference to the 
pioneering study published 20 yean ago by L<e and Merrill [3[ in 
which a "solar circulating factor" was "proposed 2S the 2gent re-
sponsible for the high incidence of melanomas of unexposed sites in 
white people living near the Equator ... . " Lee and Merrill did not 
discover the speci fic circulating melanocyte mitogenic factor, but 
they, as well as others, provided a historic groundwork and an 
intellectual impetus for the search for such a factor. This work 
should be recognized, appreciated, and acknowledged. 
Steven R. Kohn, M.D. 
Columbia University 
College of Physicians and Surgeons, 
New York, New York, U.S.A. 
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REPLY 
Thank you for your appreciating comments on the scientific part of 
our anicle. Concerning your remark upon the reference list, we are 
fully aware of the publication by Lee and Merrill, where they pro-
pose the existence of a usolar-circulating factor." We have ac-
knowledged their paper in our original animal study, where, for the 
first time, we describe the existence of a systemic UV -effect on the 
melanocytes and discuss the basic principles [t J. 
Ulrika Srierner, M.D. 
Inger Rosdahl, M.D., Ph.D. 
Departments of Oncology and Dermatology 
Sahlgrenska Hospital, Sweden 
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NICHOLAS NICOLAIDES 
Ph.D. 
1915-1988 
Nicholas Nicolaides died on December 7,1988 at the age of 
73. Born in Baltimore, Maryland, he received his ph.D. in 
Physical Organic C hemistry from the University of Chicago 
in 1950. Dr. Nicolaides held academic appointments in Der-
matology at the University of Chicago, the University of 
Oregon, and the University ofSouchern California School of 
Medicine. Best known to dermatologists for his work on the 
struCture of skin lipids, at an age when most retire, Dr. Nico-
laides began to study meibomian gland lipids. an area he 
actively pursued until the time of his death . 
Dr. Nicolaides is survived by his wife, two sons, and a 
daughter. 
